-
o A s [

UNITED STATES
DEPARTMENT OF TEE INTERIOR
- . . BUREAU OF MINES

Health and Bafety ' S Mount Hope, West Virginia

District C October 16, 1959
Memorandum
To: W. R. Park, District Supervisor
From: J. T. Whalen, Federal Coel-Mine Inspector and J. L. Gilley,

Mining Health and Safety Englineer

Subject: Report on investigation of minor cosl-mine bump, No. 9 mine,
Jewell Eagle Coal Company, Melville, Logan County, Wesi Virginie,
september 22, 1959 - '

| A coal-mine bhump in the 1 butt left section of the subject mine
a8t 2:45 p.m., Tuesday, September 22, 1959, resulted in minor injuries to

4 employees. Aftexr recelving first-sid treatment underground they were
taken to a hosplial st Logan, West Virginis, for exsmination and treatment,
and all except Thomas Harless, the Joy loading machine operator's helper,
were released.. Barless, who received a laceration on the forehead and
mastoid to neck, was released the following davy.

A company cofficial notified the Bureau of Mines field office at
Logan concerning the occurrence of the bump &t 3:00 p.m., September 22, 1959,
and an investigation was completed the following day. The investigetion
was maae jolntly by W. S. Robertson, compsny safety inspector, H. B. Rice,

ingpector-at-large and Harry Herald, district inspector, West Virginia
Department of Mines, and the authors.

The No. 9 mine was opened by 2 slopes, one 840 feet in length and
the other 1,080 feet in length, and is operated in the EBagle coal bed, which
ranges from 42 to 60 inches in thickness, locally. A total of 162 men was
employed, 37 on the surface and 125 underground, on 2 shifts & day, 3 t0 5
days 8 week. The average daily production was 1,800 tons of coel, &ll loaded
by 14 BU Joy loading machines into shuttle cars. This coal property is in
the basin of Coalburg syncline snd dips towsrd the basin sbout 3 percent
northwest and out of the basin at a greater degree of inclination. The mine
is gaesy.

The last Federal inspection was completed August 11, 1959.

Copy to: Mr., Charles Walker, Vice President (1)
Mr. E. E. McBurney, General Manager {1)
Mr. C. K. Tudor, Superintendent {1} -
Mr. W. L. Odum, Generasl Superintendent (1) '3”5}
Mr. Westfield (3) -
Mr. Ferguson, UMWA (2) f
Mr. Thomas
Mr. Gilley
Mr. Whalen
Mr. Kansals
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Localized dispositional changes in the immediate and in the main
roof structure occur in many parts of the mine. In some areas, the cosl
is overlain by gray sandstone ranging from 15 to 60 feet in thickness; in
other areas, the immediate roof consists of thiniy bedded gray sheles 1z
to 30 inches in thickness overlain by beds of shaley sandstone and/mr
sandy shales ranging up to 15 feet thick. Logs of drill holes and &n
adjoining mining property indicate several ssndstore beds ranging from
30 to 166.5 feet in thickness. Bed separstion ususlly takes place at
various horizons (depending upon the structure) ebove the cosl bed follow-
ifng mining; this displacement with successive bending of overlying members
likely results in & losd equel to part of their weight being exeried on the
coal in the working aress. Sloughing or sgueezing of the coel eliong the
ribs has been observed in the development as well as in the abutment zones
of the pillar workings.

.. The mine floor is predominately hard, dense shele or sgiltstone,
and some heaving was in evidence in the 1 butt left section. Heaving of
the floor has been observed &leo in other parts of the mine on previous
vislts over a 10-year period. |

The mine is developed by & multiple entry system, and pillar
extraction is by a room-and-pillar system. The main entries, at present,
are developed in groups of 6, but in the past were developed in groups of
4, 6, and 10, Butt entries are developed at various intervals in groups
of 6, end room entries in groups of & (but in the past in groups of -3, kL,
and 6) 8t intervals of about 200 feet. Entries are projected to be driven
20 feet wide on 60-foot centers and rooms 20 to 24 feet in width on 60-foot
centers. Entry crosscuts are on 80-foot centers, and room crosscuts were
normally on 60- and 80-foot centers; however, the distance between some of
the crosscuts in the rooms involwved, renged from 60 to 90 feet.

Pillars are extracted by en open-end pocket system. Normally,
pillaring is started as soon &s 8 group of entries, such as the 1 butt
left entries, has sdvanced the predetermined distance sand rooms 1 to 5
at the top end of the panel completed by driving them abreast their pro-

jected distance of 200 feet or until they hole through inte previously
mined-ouil areas.

The system of development and extraction utilized in 1 butt left
is shown in Sketch 2. The 1 butt left entry pillars were about LO feet
in width and 60 feet in length. The rooms involved were driven 20 to 30
feet in width, thus making the blocks (pillars) 3¢ to 4O feet in width
and about 40 to 75 feet in length. The individual pillars are extracted
by taking successive open-end lifts, 20 to 25 feet in width, across the
back side of the pillars from the entry side of the entry chain pillars
and from the room side of the room pillars; however, in some instances,
the last 1lift (usually a push-out) is completed from the crosscut side
of the pillsrs. After completion of the pillars in a panel of 5 rooms,
the entry-chain pillars are extracted to & point opposite the No. 5 room
then another panel of 5 rooms is developsd, as 1llustirated in Sketch 2.
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o This system eventually establishes approximately a flat extractlon line,
b but in the process development of rooms such as in the 1 butt left section
B i1gs toward the gob in an sbutment zone, end in some instances probably

- superimposed from 2 mined-out areses. (014 gob area from 2 butt left and
1 the recently mined-out inby panel of rooms.)

The methods of roof support in the 1 butt left eniries and rooms
comprised roof -bolting end conventional timbering. Four 5/8-inch diameter
expansion-type bolts, 42 inches in length, were installed vertically in
rowe on h-foot centers longlitudinelly and transversely in the rooms and
in the entries. Four or more bolts were installed close to the rib lines
before crosscuts were turned. Bearing pletes were of the embossed type,

6- by 6- by lfh-inch in dimensions. The roof bolts were supplemented by
a row Of posts set with cap pleces and wedges on about i-foot centers
along each side of the rosdways. The roof in pillar lifts wes supported
with 1 or more rows of posis set slong each side of the roadways. safety
posts were required st the faces during the various mining cycles. Rows
of breaker and turn timbers were set promptly before turning the pillar
T 1{fts. An excellent job of supporting the roof by prompt application
Pt and complience wes evident in the 1 butt left section. Affects of thls
e and the previous bump (August 18) on the roof in the 1 butt left section
- definitely indicates the great importance of adequate roof support at all
times. Although in easch of these bumps the roof along the roadways in some
of the rooms was affected more or less, and the fact that several of the
timbers were broken and most of the roof bolts in the affected areas were
subjected to greater stress, no injuries resulted from falls of roof materisal.
¥The only roof that was detached or shaken down by the bump on September 22,
was from induced cutters extending between the rib lines and the end bolis
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and timber lines in Nos. 1 and 2 rooms and the inby line of crosscuts connect-
ing Nos. 3 and 6 rooms.

Land Development and extraction of the coal in the 2 butt left territory

- was completed during the period of November 1956 to October 1958; bowever,

the specific location of the 2 butt left mined-out area into which the rooms

of 1 butt left (those involved in the bump) holed through, was completed

during Septenber 1958 or about & year previously. Reportedly, several remnanis
of pillars were left unmined in 1 butt left, and 2 butt left; locatlons of

some of these are indicated in Sketch 2.

The 1 butt left room penel barrier block had been reduced to 40O feet
in length, and the last 6 rooms had been turned and were developed &8 indicated
in Sketch 1, when the bump occurred. Location of the men and equipment 1s aisc
shown in Sketch 1. It will be noted that the Nos. 1 and 2 rooms had holed
through on the day of the bump into the old 2 butt left gob; and the second
cut had been made in the No. 1 recom pillar. Numbers 3 and 5 rooms lecked about
20 feet and Nos. L and 6 rooms lacked 30 to 4O feet of cutting into the 2 butt
left goaf. A%t the time of the bump the faces of Nos. 3, 4, 5 and 6 rooms
were cleaned up. The gsecond cut had been made in the piller 1ift in No. 1 Troom
pillar and the cutting -machine crew had moved the cutting machine back to
permit drilling the face preparatory to blasting.
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. The loading machine crew had been Instructed to start & plllar
1ift in the No. 2 room pillar, as indicated in 8ketch 1. They removed
the timbers on the left side st the location where the 11fi was to be
started, and according to the foreman, were loading the third shutile car
of coal along slde of the piilar when the outburst occurred. The reaction
of the outburst (stress wave) thrust the loeding machine sidewlse reportedly
about 8 feet and approximately 12 to 15 tons of coal were thrown from the
side of the pillar adjacent to the loading machine. The loading machine was
the only equipment in operation in the face areas st the time the bump
occurred. The 4 employees, none of whom were covered by the outrush of
cosl, evidently were injured by flying coal and/or by being thrown ageinst
the cnal or equipment. The gection foreman who was sitting on the right
side of the roadway opposite the loading machine observing the loading
Dperatians, (See Sketch 1) was not injured.

Effects of the bump were evident In 5 of the 6 rooms, but the
greatest forces, however, were concentrated in the ares cnmprising the
last inby pillars of Nos. 1 and 2 rooms, with the greatest forces being
expended in the inby pillar of No. 2 room, causing cavities or spaces
4 to 6 inches in height extending as much as 6 feet within each side of
the piller. The shock from the ultimate failure of the No. 2 room pillar
was sufficlently intense to ceuse coal to be expelled from the periphery
of the inby pillars of Nos. 1, 2, and 3 rooms, 85 indicated in sketch 1.

Maximum cover over the coml at this property 1s about 1,500 feet,
the topogrephy is rugged with some of the higher mountains exceeding GO0

- feet in relief. The immediate area being mined was overlain with thickly

bedded sandstone overlsin by several beds of massive sandstone. It was
further determined that the mine floor in the area involved was & herd,
dense, sandy shale that resisted heaving. These salient factors undoubtedly
hed subjected certain portions of the large block being developed, particu-
larly along the back side {gob side) to fairly high stresses that extended
for considerable distasnce within the block. From sketch 1 it will be noted
that 6 rooms, varying in width from 20 to 30 feet, were driven on 60-foot
centers into the large block in the manner and direction indicated; further-
more, this development was being done toward an old gob ares within the
front abutment or into an area likely to he highly stressed by super-

imposed asbutment loading from the gob areas of 1 butt left and 2 butt lefy,
respectively.

Extraction of comparatively lsrge blocks of coal, such as the 1
butt left block when siressed especially on 2 sides by Euperimpﬂsed abutment
loading from gob areas and surrounded on the opposite sides by numerous small
pillars in the presence of fectors favorable for outbursts, can be hazardous
even under controlled conditions. Numerous viclent outbursts have occurred
during the last 2 decades in attempting to mine such coel pillars by doing
secondary development toward gob areas within stireessed zones.

_P‘-
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‘On the morning of September 2, 1959, following the investi-

gation of the bump that occurred August 18, 1959, the authors met with

mine superintendent, the general superintendent end the safetly inspector
in the mine superintendent's office and submitted a copy of the Bureau
of Mines representative's recommendations for their information and
consideration in mining similisr areas in the future. During the dis-
cussiocn, the suthors emphasized the posslbility of an outburst occurring
if development or mining of the remalning portion of the 1 butt left
block was conducted in a manner similar to that done in mining the pre-
ceeding panel of rooms. From sketch 1, it will be noted that the block
as previously mentioned had been reduced to 400 feet in length, and its
width for a distance of 275 feet ranged from 130 to 150 feet. The shape
and the dimensions of the bloeock in addition to other factors undoubtedly
resulted in portions of the block, particularly the inby corner and for
considerable distances within the block next to the 2 butt left gob area
to become highly stressed. It 18 well to reiterate that the development
of séveral rooms abreast (or even nearly sbreast) in a stressed plllar ‘
block directly toward an o0ld gob area in the presence of natural conditions
fevorable for bumps, is not in accordsnce with accepted practices to mini-
mize occurrences of coal outbursts. Plllar mining in the presence of
naturel conditions favorable for outbursts requires that all precautions
be taken through proper mining methods and practices to avold criticel
areas and thus minimize the occurrence and severity of bumps. . -

, The coal mine bump on September 22, was very similiar in nature
to the one that cccurred on August 18, in that each occurred on & pillar
line point wherein the plllars were subjected to stresses or the loads
from two superimposed abutment areas. In each instance, & group of rooms
was developed itoward the gob into a comparatively highly stressed coal
pillar. The September 22 bump cccurred while a lcading machine was load-
ing coal along the rib of a pillar preparatory to starting a 1ift across
the back end, and the bump, in all probability, was triggered by stresses
from precussion created by the loading arms of the loading machine pene-
irating or striking the coal pillar. Because of the similarity of these
oulburstis, some of the recommendetions contained in the report on the
bump on August 18 are included in this report.

It is the opinion of the authors that this minor coal-mine bump
accident was the resultant of an accumulative process from 8 combination

of the above-mentioned factors, and the recommendations made during this
investigation include:

1. A system of mining should be adopted that will produce the
least number of critical areas during retreat mining. Critical aresas are
produced by pillar line points, pillaers not developed sufficiently in
advance, improper sequence in development and extraction.

2. Under no circumstances, where the natural conditions are
conducive to or favorable for outbursts, shouid groups of rooms {such as
those involved) be driven or developed abreast into stressed areas of
coal pillars (abutment pressure zone) toward the gob.



3. The mining system should require that coal pillars be developed
gg nearly uniform in shape and size as practicabtle.

4., Complete extraction should be sgtriven for and pillar remnants
should not be left. 1If it is not posslible to recover such piller remnants,

thely losd-carrying capacity should be destroyed.

5. Pillars should be recovered in & straight line. Irregular - - =

piilar lines result in excessive pressures on the pillaer line points.
(Those jutting into the gobs.) Experience has shown, however, that the
lead end (top end) of a pilllar line can be kept slightly in advance.

6. Widths of roadways in rooms and entries, including crosscut
openings, should be kept to the minimum required by the approved mining
plan (entries - 20 feet, rooms - 20 to 24 feet). The asdopted mining plans
and practices should be complied with at all times.

7. Inducer shooting has proved beneficisl in the mining of siressed
pillers under controlled conditions and the method should be considered.

8. Loading (dlgging) coal with a loading machine from the ribs
of stressed pillars, where conditions are favorable for bumps, should be
discontinued. |

The authors gratefully acknowledge the courtesy and cooperation
of the employees and mine offlcials.

Respectfully submitted,

/H/ J. T. Whalen

J. T. Whalen
Federal Coal-Mine Inspector

/s/ T. L. Gilley

J. L. Gilley
Mining Heaslth and Safely Engineer
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